T here are many reasons for using discussions in graduate student courses, but all of them center on moving students from passive learning to active participation (Eble, 1988) , and on developing skills necessary for post-graduate work. The literature on student learning overwhelmingly indicates that discussions increase student learning (Hollander, 2002) . Similarly, the literature on cognitive psychology shows people are more likely to remember something if they think about it and ponder its relationship to other things, rather than if they hear it from other people, such as through lecture (McKeachie, 1999; Hollander, 2002) .
Some of the main purposes for using discussions in graduate-level courses include: (1) to raise the level of student involvement in the classroom, (2) to develop the individual skills of formulating and expressing ideas and opinions, (3) to help students learn to evaluate the logic of and evidence for their own and others' positions, (4) to increase students' appreciation for complexity of issues, (5) to develop listening and critical thinking skills, (6) to increase students' intellectual agility, (7) to develop skills of synthesis and integration, and (8) to develop motivation for further learning (Eble, 1988; Brookfield and Preskill, 1999; McKeachie, 1999; Hollander, 2002) .
Given the important roles that discussion serves in graduate and advanced undergraduate education, it is remarkable that instructors so rarely provide students with clear guidelines for how we expect them to function within discussions, or even with the goals that we have for the students in discussion-oriented courses and seminars.
improve the basic functioning of student discussions to improve overall learning in the classroom and in particular to meet these three learning objectives. I developed and tested this approach for graduate students using articles from the primary literature as the discussion items. However, this approach could also be effectively used in advanced undergraduate courses, where we should be using the primary literature in a variety of different ways (Janick-Buckner, 1997; Glazer, 2000; Hoskins et al., 2007) . I will first discuss some common pitfalls of student-led discussions, then provide an overview of the approach and provide details about the main roles students play. I conclude with an analysis of the student responses to this approach from four semesters in an advanced limnology graduate course taught at Michigan State University from 2000 to 2008 in relation to my three learning objectives.
Common Pitfalls of Student-Led Discussions
Despite their educational benefits, student-led discussions can suffer from several common pitfalls. First, a common feature of student-led discussions is the overpreparation of student-leaders who feel they must become "experts" on a given topic, and the under-preparation and lack of participation of the rest of the students. These latter students either feel little responsibility for the discussion, as they are not the leaders for the day, or they are reserved and have trouble expressing their opinions in front of an expert. Second, discussions can be dominated by one or two vocal students who carry the weight of the discussion in either a positive or negative direction. Despite the quality of the discussion by these few (in fact, the students may be well-versed in the topic and analyze it quite effectively), the effect on the other students is about the same: the non-involved students relax and assume that these vocal few will carry the burden of the discussion (Brookfield and Preskill, 1999) . Meanwhile, the discussion leaders continue to rely on these students for participation. Third, often, both the instructor and the students have unrealistic expectations of the method, as well as uncertainty about the discussion outcomes (Brookfield and Preskill, 1999) . Many student-led discussions fail because both student and instructor expectations for ensuring an effective discussion incorrectly lie on the discussion leader, when, in fact, it is the discussion participants who should carry most of the weight of the discussion.
Many of these pitfalls are common because of the way discussion sessions are organized, or, rather, not organized (Jensen et al., 2005) . Instead, students are simply told they will be graded on "participation" during discussion sessions. Regrettably, with few guidelines, students (and instructors) typically equate participation with speaking quantity rather than quality, and therefore not saying anything becomes an indication of mental inertia or stupidity (Brookfield and Preskill, 1999) . The end result is that the focus is often on individual contribution rather than progression toward a collective goal of improved understanding or synthesis of a topic (Hollander, 2002) .
Taken together, these common problems often result in large variability in the quality of discussions. Certainly, with the right combination of student participants and discussion leaders, some very effective discussions can occur, and obviously do. However, in general, the probability of effective discussions occurring is often lower than it should be. The challenge to instructors is to ensure that the probability of effective discussions is as high as possible.
The Student-Facilitator Approach to Classroom Discussions
The student-facilitator discussion approach has three main roles for students: the facilitator (one student), the recorder (one student), and the group participants (all remaining students as well as the instructor). Guidelines for each role are provided to the students before the first discussion period (Table 1 ). The main feature of the studentfacilitator discussion approach is to separate the selection of the content of the discussion from the facilitation (or moderation) of the discussion ( Table 2 ). All of the student participants are responsible for deciding the content of the discussion (rather than just one or two discussion-leaders), and the student facilitator is responsible for the facilitation of the discussion. The instructor participates as one of the group participants, and is governed by the same guidelines as other students to avoid dominating the discussion. The instructor is also free to step outside of his/her role as group participant to comment on the mechanics of the discussion, but it is preferable that this type of activity is kept to a minimum.
Each role has a distinct focus during the discussion period. The group participants provide the thought power and ideas that propel the discussion from beginning to end. Collectively, these members are the most important resource from which information and ideas are drawn to produce good discussions/outcomes. The recorder is the 'servant' of the group and records what he/she hears from the participants while focusing on the main ideas discussed (but with minimal detail). The facilitator is the person who manages the procedure that the group uses during the discussion. He/she is responsible to the whole group and performs his/her role through the consent of the group. The facilitator should not act as an expert who is expected to know everything about the substantive material that is being discussed, and he/she should not provide a summary of the paper for the group. The facilitator should ensure that everyone has a chance to speak, and that the floor is not being dominated by one speaker alone. I include some common strategies that facilitators use in facilitating discussions in Table 1 (Rees, 1998) .
A typical discussion period would proceed as follows. At the beginning of the discussion period, the roles of facilitator, recorder, and participants are randomly assigned; then everyone (including facilitator, recorder, and instructor) provides: (1) something positive about the reading, and (2) a topic for discussion. The recorder records the topics to be discussed on an overhead. After everyone has provided a topic, the facilitator guides the class in deciding the order of topics to be discussed, prioritizing as necessary; he or she then guides the class in discussion of the topics. The reporter documents the discussion on paper to be distributed to the class at a later date. With approximately 5 to 10 minutes remaining in the class period, the facilitator asks the participants to summarize the discussion. The recorder writes this on the overhead, creating a list of take-home messages from the discussion.
A critical feature of this approach is that the facilitator and reporter roles are decided randomly at the beginning of each class period. Student preparation, then, should be Table 1 . Detailed description of each of the roles and strategies of the student-facilitator approach. These guidelines are provided to students at the beginning of the semester.
Preparation of all students prior to the discussion period. All students should do the following to prepare: a. Prepare by thoroughly reading the article (most likely more than once), and having a solid understanding of the big-picture of the article as well as the details.
b. Because there will be no one who should know substantially more than others about the topic, each student should feel responsible for doing any supplemental reading/searching for components or background of the article that he/she does not understand to share with the group.
c. Each student should write down 1-2 topics that he/she would like to discuss during the discussion. Some ideas for types of topics to discuss include: delving deeper into a particular research area, exploring the evidence the authors provide for any their conclusions, expanding on an implication of the study, exploring the implications of this particular study for understanding of different disciplinary areas or for how the research could be applied in a variety of different capacities, etc.
The group participants. The group participants are responsible for most discussion content and should do the following:
a. Provide 1-2 topics for discussion at the beginning of the discussion period.
b. Provide insights, questions, answers to posed questions from the facilitator or recorder.
c. Actively listen to fellow group participants and respond to each others' comments rather than just bringing his/her own comments to the table.
The recorder. The recorder is a "servant to the group" and is responsible for being the memory of the discussion group and record participants contributions (Rees, 1998) . The recorder should do the following:
a. At the beginning of the discussion session, the recorder will write down the discussion topic(s) from each group participant, using the participants' own words as much as possible. Thereafter, the recorder will "cross" topics off the list on the overhead as they are discussed; he/she will keep notes on paper to him/herself during the discussion for later distribution to the group.
b. Although anyone can suggest at any time that a summary of the discussion or a synthesis of ideas is needed, it is the recorder who would write such a summary on an overhead for the group.
c. At the end of the discussion, the recorder will compile a list of "take home messages" on an overhead that the group participants create. It is helpful for this list to be displayed to the group as they are developing it.
d. After class, the recorder will transcribe discussion notes and the list of discussion topics to a computer file and distribute to the group within a couple days.
e. The recorder is encouraged to participate as a participant as well; however, she/he has the added job of keeping some written record of the discussion. In addition, because the reporter often has a good overview of the discussion, he/she should also feel like they can help the facilitator move the discussion along.
The facilitator. The facilitator is also a "servant to the group" (Rees, 1998) . Facilitation is about seeing what the group needs to move forward and providing guidance and empowering the group; to do so, the facilitator can use any of the following strategies to facilitate the discussion (modified from Rees, 1998):
a. Ask questions: To inspire a response is perhaps the most important strategy of the facilitator.
Questions should be open-ended questions, such as "what, how, who, why" type questions that encourages brainstorming and creativity.
b. Probe in-depth into a comment/idea: Encourages more in-depth analysis, such as: "Why did you say that?" or "Could you be more specific?" c. Paraphrase: Only for clarification of a comment made by a student, not to evaluate or improve it.
d. Refer back to earlier comments: Which ties the discussion to previous student's contributions.
e. Be comfortable with silence: The facilitator must be willing to wait once a question is posed as people need time to think and frame a response. Thus, a facilitator should not step in and answer one's own question f. Give positive reinforcement: This is a way to encourage participation, especially to students who are quieter.
g. Include quieter members: Some ways to draw people out are to ask students directly for their opinion on something that has been brought up, to refer back to comments that quieter people make to draw them out further, or to break the class into smaller groups or pairs that then report to the larger group.
h. Shift perspective of the discussion: If all students seem to agree, it may be less likely that a single or few students who feel differently would speak up. To get these students to speak up, the facilitator can ask if there "might be another viewpoint that could be missing from the discussion." In addition, the facilitator can ask for the implications of the topic or a big-picture question; or the facilitator can ask for a specific example or for details to enrich the discussion that may be at too broad of a level.
i. Summarize: Occasional summary is helpful to keep the group focused. The facilitator can briefly summarize what has been said before moving on. Or, better yet, the facilitator can ask for someone else to summarize, but it is important that enough time is provided for students to think before answering.
the same for all roles and for all class periods. Ideally, each student gets to experience all three roles in the semester, with the majority of time spent as group participants. However, depending on the class size, this may not be possible. Nevertheless, because the bulk of the responsibility of class discussions resides with the group participants, this role is the most critical. Still, students can learn from observing a wide range of different peers conduct the facilitating.
Using this model, the instructor can choose readings in a variety of ways. In one course, I choose the papers because I had specific content that I wanted the students to evaluate in-depth. In another course, the students signed up for different topical groups. Each group was given the task, outside of class, of identifying three to four readings for the semester that were discussed in an order based on topics chosen. In this way, the students participated more directly in content. However, the facilitator and recorders were always randomly assigned.
Assessment of Student Performance. I assigned a score to each student during each discussion period from 1 to 5 (1 is failing to participate in any way, and 5 is participating to the fullest) for each role that they played. Because most of the time the students assume the role of group participant, their grade is most dependent on that role. I attempted to judge student's input based on quality rather than solely quantity. I told the students at the beginning of the course that if they were lacking in any of the roles (especially as group participant), I would talk to them during the semester rather than wait until the end of the semester to offer suggestions for improvement during the course. In addition, I mentioned to the student that talking too much can potentially be as damaging to a discussion as talking too little, and that they would be marked down for both.
Evaluation of the Discussion. I used three main strategies to evaluate the class discussions to determine if the three main learning objectives were being met. First, after every discussion period, I asked the reporter, facilitator, and one group participant to stay after class for 5 to 10 minutes to answer two short questions about the discussion period (What worked and what did not work during the discussion period? What suggestions would you make for the next discussion period?). Second, at the end of the course, students completed an evaluation form in which I asked questions about the discussion approach:
"Did you find the discussion format in this course useful? Please compare it to other 'discussion' type courses you have had before. And, please offer suggestions for improvement." Third, at the end of the course, I assigned a reflective essay asking the students to reflect on their participation in class discussions, and how they would apply these skills to future classroom or professional settings.
Evaluation of This Approach
I have used this approach in five semesters, including one semester of a graduate seminar that was 100% discussion and four semesters of a graduate course where approximately one-third of the course comprised discussion periods. Because I only have student evaluation data on the four semesters of the graduate course, I will only discuss those semesters. However, the approach worked very well in the graduate seminar setting with a larger number of students (16), and I received similarly positive feedback during that semester. The four semesters I discuss here include a range in the number of students enrolled (7, 8, 14 , and 8 in Years 1-4, respectively), discipline (students from zoology, fisheries and wildlife, entomology, geosciences, and environmental engineering departments) and levels (combination of Ph.D. and M.S. students each year). I will not present evidence from the small-group discussion with the facilitator, reporter and one group participant immediately following each discussion period because these Table 2 . A comparison between a traditional student-leader discussion approach and the studentfacilitator discussion approach.
Feature of course related to discussions
Traditional student-leader discussion approach †
Student-facilitator discussion approach
Guidelines for discussion and roles for students provided not commonly yes
Choice of readings to discuss performed by either students or instructor either students or instructor Summary of paper provided at the onset of discussion yes, by student discussion leader no, unless a student requests it and provides it Person deciding discussion topics during discussion period student discussion leader all students in the class, especially student "participants"
Person facilitating or managing the discussion student discussion leader identified in advance student "facilitator" identified on the day of discussion
Person recording discussion items for summary typically none student "recorder"
Person responsible for discussion effectiveness and quality student discussion leader primarily and other students secondarily student participants primarily † The model for the traditional approach is one where students sign up for a topic ahead of time, choose the paper, and are responsible for "leading discussion" of the paper on a given day. Although there are variations to this model, I chose a model that is commonly used in graduate biology and ecology courses and seminars. discussions were often very context specific to that particular discussion and difficult to summarize as a whole. However, the first two semesters for which I used this discussion approach, the feedback provided by this small group was instrumental in refining my overall approach. In later semesters, these short sessions helped the students to reflect on their own roles and strategies for improvements, so contributed to the overall reflection of student participants.
Discussions can be hard to quantify, partly because they are contextual, and as such can only be evaluated from the inside (rather than from an external standard). Some authors even argue that student evaluations and testimonies of their own experiences are most meaningful to evaluate the process (Brookfield and Preskill, 1999) , which is the approach that I took to evaluate this process in my courses. To present an assessment of the entire class, I report all student responses to the final evaluation question regarding classroom discussions, not just the positive ones (see Appendix 1). Where relevant, I have changed student names to preserve student identity. Overall, the response was overwhelmingly positive, with just one or two students in the four semesters who seemed dissatisfied with some component of the discussion approach. The rest of the students felt positive about the approach and felt that it was better than most other discussion approaches they had experienced. The evidence from all three evaluation strategies used suggests the three primary learning objectives were met using this approach.
For the objective to learn and practice skills of discussion, ~40% of students explicitly stated that this approach was better than other discussion formats they had experienced or the best discussion format that they had experienced (Appendix 1). Unfortunately, such statements showing preference of one approach over another is not proof that a learning goal has been met. However, it is a step in the right direction in that a positive attitude about the discussion approach or process is more likely to place students in a situation for learning to occur than a negative attitude about the discussion approach or process. In the final reflective essay assigned at the end of the course, one student recognized the important balance and interplay between participants and the facilitator and seemed to comprehend the mechanics of a good discussion: "A facilitator's job is made much easier by effective group participants. An effective group participant must talk, but he/she must have the right motivation for speaking. A participant should be motivated to help other group members learn, not to impress others or to get a class participation grade. It is critical that the group participant is prepared for the discussion. He/she must have a good understanding of the material to be effective in helping others to learn it."
For the objective to develop student ownership over the discussion periods, I found more and more students bringing in background materials related to the article under discussion as each semester progressed. In most years, this developed without my solicitation. In the year with fewer advanced students, I strongly encouraged students about half way through the semester to consider background reading as an effective approach to prepare, to which they responded positively. I viewed these actions by the students as evidence of taking responsibility toward the discussion and their overall learning. In addition, the following comment shows a student who is truly reflecting on his or her own performance and what needs to happen for taking more responsibility in his/her learning: "To improve my own contribution to the discussion as a group participant, I needed to do two things: re-evaluation of myself during the discussion and take responsibility. Self-assessment is important for any group participant, but as a naturally quiet person, it is crucial for me to recognize my lack of contributions as the discussion progresses. After recognition, I need to take responsibility for my failure to participate and not blame it on the quality of the article or my lack of familiarity with the topic."
Another student recognized the value of behaviors that were initiated by students, rather than me: "In the future, it would help me to take additional time to learn some basic concepts where necessary. One highly successful technique to become a more effective participant is by engaging in discussion with a classmate prior to a class discussion. Bob and Justin demonstrated this technique and applied it successfully."
It is exactly such reflection that is needed for students to move forward to begin to take more responsibility in their learning.
The objective to improve student understanding of course content was harder to evaluate. However, evidence from at least one student's final course evaluation suggests this learning objective was met for him/her through class discussion. This student was not in the biological sciences and it shows how students recognize the value and usefulness of discussion periods to enhance their learning beyond that which reading articles alone can do: "…I probably gained more from this class than most of my colleagues because so many of the concepts were new to me. Listening to graduate students in the biological sciences discuss these papers allowed me to look at things through their perspective. This did so much more for my comprehension of the papers than reading them alone ever could."
Why Do We Need a Shift in Perspective for Student-Led Discussions?
Support for this approach comes from a variety of sources. Although there has been research conducted on student-led discussions in the education literature, this topic is not as well studied as one would think, especially considering its important role in graduate education. Most studies focus on discussion in courses for undergraduate students, or in teaching graduate assistants how to teach (Jensen et al., 2005; Schussler et al., 2008) . However, the conceptual underpinnings of this approach also come from the business and management literature regarding leader-ship, group management, and meeting facilitation, which has much relevance for graduate student discussions.
A key component of this latter body of literature is the perspective shift that occurs once a student assumes role of facilitator as opposed to leader. In traditional studentled discussions, the student leader is assumed to be the expert, and thus is in control of the content of the discussion. The other students' lack-of-expert status may contribute to some students' reluctance to speak. However, when the expectation of "expert" status is removed from the discussion leader, the rest of the students are freer to frame the discussion in their own words. The "expert" status is further reinforced in the traditional model when the student leader delivers a mini-lecture on the reading at the beginning of the discussion period. Students who are not the leaders on that given day may not feel that their (perhaps differing) perspectives are legitimate. If the purpose of discussions were the one-way transfer of information from the student leader (or instructor) to the students, then the instructor should have chosen a lecture format, even for student presenters, which is a much more effective way to transfer information (McKeachie, 1999) . However, a key benefit of discussions is for students to develop their own understanding of the material, in part by drawing on the collective wisdom of all students, which can be very powerful for students to experience (Brookfield and Preskill, 1999). Clearly some students are able to move beyond the psychological hurdle that studentexperts impose, but it seems to be an unnecessary hurdle and ineffective approach to fostering student discovery of their own voices. By removing expert-status from all students, the facilitator plays a more supportive role, more on the sidelines, nudging, probing, suggesting, waiting, listening, asking questions and providing structure to the discussion (Rees, 1998 ). This represents a major shift away from the more authoritarian perspective of "leader" discussions to the more egalitarian "facilitator" discussions, and needs to be presented as such.
Related to this dichotomy in perspectives of the student leader role is the focus of discussions as either an individual or group effort. There is a tendency for traditional student-led discussions to focus discussions as an individual effort, with the discussion leader playing the somewhat independent role as expert and the student participants working hard to come up with pithy, insightful comments to impress the instructor who is grading them (Hollander, 2002) . Rather, discussion should be recognized as a collective effort that is certainly based on individual efforts and contributions, but that goes beyond individual efforts (Hollander, 2002) .
Additional support for transforming student leaders to facilitators comes from the business and management community where some researchers advocate a peer-based alternative to rank-based leadership for organizations (Nielson, 2004) . The arguments presented are that the more individual employees participate in decision-making, the more likely they are to devote energy and dedication to the organization (Nielson, 2004) . In particular, when leadership is shared, people feel more invested and expand their range of involvement beyond just themselves (Nielson, 2004) . The shift toward shared responsibility is essential for collective learning, because when people share in responsibility, they know they can make a contribution that matters and they participate more creatively and have a high degree of investment in the outcome (Ellinor and Gerard, 1998) . Making all students feel invested in the outcome of the discussion every class period (or the majority of class periods) rather than just the one period they are "leading" is one of the key factors necessary to achieve sustained high-quality discussions, and is a key feature of this approach.
Conclusions and Further Refinements
Although effective student discussions can occur in a variety of settings, compared with other teaching approaches, discussions may be highly variable and unpredictable (in both good and bad ways) in the actual outcome on any given day with any combination of students. This approach was developed to increase the likelihood of effective discussions that foster flexibility, while recognizing that there is never a guarantee of having a good discussion on any given day. Based on my experience with this approach to date, I am planning changes in future semesters. First, given that the end-of-year reflection essay was so valuable for me (and it appears
